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1.1. A library approach to highly substituted indolizinones
Halogenated heterocycles provide a rich source of chemical
diversity to the medicinal chemist, especially with the rise in pop-
ularity and the scope of transition-metal catalysed cross-coupling
technologies. Consequently, methods that allow the production
of structurally complex functionalised heterocycles are in demand
to provide starting materials for parallel synthesis. A recent publi-
cation describes the generation of a range of 2-iodoindolizinones
which in turn were useful for diversity-oriented synthesis.1
A novel approach has been established to 2-iodoindolizinones
based on a 5-endo-dig cyclisation and subsequent 1,2-migration,
generating a range of 2-iodoindolizinones in excellent yield and
under mild conditions. The importance of such compounds is
underscored by activity of related structures such as indolizines
in a CHTH2 receptor assay suggesting a possible utility for the
treatment of inﬂammatory respiratory disease. The authors, sus-
pecting that the related indolizinones have not been explored as
pharmacophores, set out with the intent of generating a library
based on this heterocyclic core.
Using the previously published method, the authors generated
diverse 2-iodoindolizinones (3) by nucleophilic attack of appropri-
ate terminal acetylene anions onto 2-acypyridines (1) to generate
the tertiary propargyl alcohols (2). Conversion to the 2-iodoindolizi-
nones (3) occurred by a sequential iodocyclisation and 1,2-shift of
the R1 group. The products 3 have two diversity positions, but the
presence of the iodine allows introduction of a third element of
diversity into the products 4 by a range of coupling chemistries.N
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E-mail: nterrett@ensemblediscovery.comThree different palladium-catalysed chemistries were employed to
diversify the third position and introduce the R3 substituent: Heck,
Sonogashira and Suzuki-Miyaura coupling reactions. Methyl acry-
late was employed as the reagent for the Heck chemistry, whereas
for the Sonogashira reaction small sets of terminal acetylenes were
used. Suzuki-Miyaura coupling employed a set of aromatic or ole-
ﬁnic boronic acids. Overall, good yieldswere observedwith theHeck
and Sonogashira couplings, but some of the Suzuki-Miyaura reac-
tions proceeded in less than optimal yields. The products have been
advanced to biochemical screening and some compounds have been
demonstrated to kill cancer cells, although themechanismhas yet to
be determined.2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
Starting from resin-bound orthogonally protected lysine, the
generation of 19-membered ring macro-heterocycles via intramo-
lecular thioether formation has been described. The approach pro-
vides versatile synthetic routes toward the synthesis of libraries of
macro-heterocycles in an attempt to establish lead drug candi-
dates. The desired cyclic products were obtained in good yields
and good purities.2
An efﬁcient and low-cost protocol for the manual synthesis of
Peptide Nucleic Acids (PNAs) has been reported. The protocol relies
on coupling reactions carried out with 2.5 equiv of PNA monomers
activated with HOBT/HBTU, in the presence of pyridine/NMM. The
protocol has been tested on four PNA oligomers with a length rang-
ing from 9 to 12 bases and a purine content up to 67%.3
2.2. Solution-phase synthesis
No papers this month.2.3. Scaffolds and synthons for combinatorial libraries
No papers this month.2.4. Solid-phase supported reagents
No papers this month.
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A stable benzylazido-boronate ester has been presented as an
example of a dual-functional linker that allows the synthetically
valuable boronate motif to be clicked onto other molecules under
mild conditions. The utility of the azido-boronate motif as a
modular building block is demonstrated in the rapid synthesis of
drug-like structures employing sequential catalytic azide–alkyne
cycloaddition and Suzuki coupling reactions and can be used for
the diversity-oriented synthesis of drug-like molecules.4
An analysis of in vitro human liver microsomal turnover assay
results, from a large dataset of experimental compounds tested,
has been described. Combined with an analysis of small substitu-
ents on known drugs and existing published results, a new set of
29 substituents was proposed to increase stability and probe
SAR. A statistical analysis of in vitro human microsomal metabolic
stability of small phenyl group substituents, led to improved
design sets for parallel SAR exploration of a chemical series.5
2.6. Library applications
A 270-membered library of trisubstituted ureas has been syn-
thesised and evaluated for inhibition of soluble epoxide hydrolase.
Library design and reagent selection was guided by the use of a
pharmacophore model and synthesis of the array was enabled with
a general solid-phase method.6
A series of phenyl piperidine a-sulphone hydroxamate deriva-
tives has been prepared utilising a combination of solution-phase
and resin-bound library technologies to afford compounds that
are potent and highly selective for MMP-13, are dual-sparing of
MMP-1 and MMP-14 (MT1-MMP) and exhibit oral bioavailability
in rats.7 In the next paper in this issue, the same authors report a
series of N-aryl isonipecotamide a-sulphone hydroxamate deriva-
tives prepared using a combination of solution-phase and resin-
bound library technologies, also targeted to generate potent and
highly selective inhibitors of MMP-13.8
A novel series of [6-chloro-2-triﬂuoromethyl-7-aryl-7H-imi-
dazo[1,2-a]imidazol-3-ylmethyl]-dialkylamines have been discov-
ered as potent CRF1R antagonists. The optimisation of binding
afﬁnity in the series by a parallel synthetic approach is discussed.9
The synthesis and bioﬁlm inhibitory activity of a 30-member
arylamide 2-aminoimidazole library against the three bioﬁlm
forming Gram-negative bacteria Escherichia coli, Psuedomonas aeru-
ginosa, and Acinetobacter baumannii has been described. The most
active compound identiﬁed inhibits the formation of E. coli bioﬁlms
with an IC50 of 5.2 lM and was observed to be non-toxic to plank-
tonic growth, demonstrating that analogues based on an aryl
framework are viable options as bioﬁlm inhibitors within the 2-
aminoimidazole family.10
A novel class of hemagglutinin (HA) inhibitors has been identi-
ﬁed based on ligand similarity search of known HA inhibitors. Par-
allel synthesis and further structural modiﬁcations resulted in 1-
phenyl-cyclopentanecarboxylic acid (4-cyano-phenyl)-methyl-
amide as a potent and selective inhibitor to phylogenetic H1 inﬂu-
enza viruses with an EC50 of 98 nM against H1N1 A/Weiss/43 strain
and over 1000-fold selectivity against host MDCK cells.11
Head group analogues of the antibacterial and antiparasitic
drug nitazoxanide (NTZ) have been reported. A library of 39
analogues was synthesised and assayed for their ability to suppress
growth of Helicobacter pylori, Campylobacter jejuni, Clostridium dif-
ﬁcile and inhibit NTZ target pyruvate:ferredoxin oxidoreductase.12
Lavendustin-mimetic small molecules modifying the linker –
CH2–NH– with an 1,2,3-triazole ring have been synthesised via
click chemistry. Two pharmacophoric fragments of lavendustin
were varied in a library format to investigate chemical space and
the auxophoric –CH2–NH– was altered to a 1,2,3-triazole for rapidclick conjugation. The small molecules were evaluated against
HCT116 colon cancer and CCRF-CEM leukemia cell lines, and
amongst 28 analogues produced, a 3-phenylpropyl ester inhibited
CCRF-CEM leukemia cell growth with GI50 value of 0.9 lM.13
A combinatorial series of novel quinazolin-4(3H)-ones were
synthesised and their structures were established based on spec-
troscopic data (IR, NMR, EI-MS, and FAB-MS). The compounds were
tested for inhibition of the zinc metalloproteinase thermolysin
(TLN) utilising a chemical array-based approach. Some of the com-
pounds were found to inhibit TLN, with IC50 values ranging from
0.0115 lM.14
Novel acrylic acid ethyl ester derivatives have been synthesised
and evaluated as potential agents againstMycobacterium species. A
versatile and efﬁcient copper-catalysed coupling process was
developed and used to prepare a library of substituted acrylic acid
ethyl ester analogues. Minimum inhibitory concentration assays
indicated that two of these compounds have greater in vitro activ-
ity againstMycobacterium smegmatis than rifampin, one of the cur-
rent, ﬁrst-line anti-mycobacterial chemotherapeutic agents.15
CuI-catalysed azide alkyne 1,3-dipolar cycloaddition (CuAAC)
‘click chemistry’ was used to assemble a library of 21 a-d- and
b-d-glucopyranosyl triazoles, which were assessed as potential
glycosidase inhibitors. In the course of this work, different reactiv-
ities of isomeric a- and b-glucopyranosyl azides under CuAAC con-
ditions were noted. The triazole library was assayed for inhibition
of sweet almond b-glucosidase (GH1) and yeast a-glucosidase
(GH13), which led to the identiﬁcation of a set of glucosidase
inhibitors effective in the 100 lM range.16
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